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Experimental studies and computer simulation of controlled stochastic
resonance in an rf SQUID. Numerical studies of superconducting qubits and
qubit-based devices. Heading a research group.

Building and testing low-temperature experimental setup to study stochastic
resonance in SQUIDs. First experiments. Numerical modeling of stochastic
amplification of weak signals in SQUIDs. Participating in analysis of
superconducting flux qubits.

Low temperature experiments on current-induced isothermal S-N transitions
in wide tin thin films, dynamics of superconductivity destruction in high-T,
superconducting ceramics and thin films, laser microscopy imaging of
superconducting properties in various low- and high-T, superconducting
structures. Designing hardware electronics and software for novel low-
temperature laser scanning microscopes and other PC-controlled setups in
the research group. Numerical studies and computer simulation of stochastic
dynamics of magnetic flux in rf SQUIDs, especially effect of stochastic
resonance. Preparing PhD thesis. Designing SQUID magnetometer setup for
stochastic resonance exploration.

Experimental studies of synchronization of Josephson junctions and resonant
tunneling in bismuth films sandwiches.



Numerical modeling and experimental study of microwave-enhanced

19 76."1 981 superconductivity in thin films. Experimental study of non-equilibrium
Engineer processes in stochastic Josephson media. “Abnormal hysteresis” in dc
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characteristics of superconducting granulated V films was discovered.

PARTICIPATION IN PROJECTS:

Current: NATO SPS Programme, Grant No. G5796, "Single microwave photon counter based on
tunable flux qubit" (2020-2023)

BMBF “Low Temperature Scanning Laser Microscopy of Superconducting Structures”,
Project-no. UKR-003-99 (1999-2001)

BMBEF (1995-96)

International Science Foundation Grant No. U9M200 (1995-1996)

Ukrainian State Committee for Science and Technology projects Scanner-99, Local-99, Injector-99

SCIENTIFIC VISITS:

Twente University (Enschede, Netherlands) 1993 (1 month), 1994 (3 weeks).
Erlangen-Nurnberg University (Erlangen, Germany) 1995 (1 month)

Member of the Ukrainian Physical Society

AREAS OF INTEREST AND EXPERTISE:
o  Superconducting qubits and quantum devices
e Stochastic resonance in SQUIDs, experiment and computer modeling

e  Mechanisms of resistive state in low- and high-Tc thin film superconductors
o Low-temperature scanning laser microscopy of superconductors

ADDITIONAL FIELDS OF INTEREST:

o Low-temperature micropower HEMT amplifiers

RELEVANT SKILLS:

o Software and electronics engineering for computer-aided physical experiment and data
processing

TEACHING

Lectures for PhD students on “Modern physics of superconductivity: applied aspects, theory and
experiment”’, B.Verkin ILTPE NASU, 2021.

Supervision of PhD dissertation work (2020-2024)

Supervision of BS and MS diploma works (V.N. Karazin Kharkiv National University, 2016-19).
Supervision of 2 MS diploma works (Kharkov Polytecnical Institute students, 1985-86).
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